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Florida International University

Department of Mechanical and Materials Engineering
Mechanics and Mgterials Science

EMA 3702 Quiz #3 Nov. 16, 2004

Follow the instructions before you begin the quiz:

This test is 40 minutes long. It is not permitted to pass or receive any hardware nor software during the
quiz. Use your own papers, pens, pencils, books, notebooks, calculators, etc.

Write your first and last name and your Panther 1. D: Explain your steps, use the adequate diagrams,

Good Luck!

Torques are applied to a non circular member having the cross section shown. Neglect
the effects of stress concentration and neglect the dimension of the small opening on the
given cross section. :

The modulus of rigidity is 11-10° PSI

(a) Draw the torque diagram of the given loading (20%)
(b) Determine the maximum shearing stress (40%)
(c) Determine the twist angle at B (40%)

5
2 kipn.

)
)

C
1.5 kip-in.
N
—IF
. »L 25 1n. >l

small
opening ™~ R2in.

03in. || 03in.

0.3 in|
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l. P.1.D. HM#1 [HM#2 [HM#3 HM#4 [HM#5 [HM#6 |[HM#7 |HM#8 |Quiz 1 |Quiz2 |Quiz 3
é iana Bonilla 1321865 1 1 1 1 1 1 1 1 28 68 75
Araa Maaliki 1503723 1 1 1 1 1 1] 1 70 78 30
Alfredo Suarez 1495210 1 1 1 1 1 1 64 75 50
Amyit Harripaul 1644446 1 1 1 1 1 -1 1 73 55 96
Andres Zamorra 1397908 1 1 1 1 1 1 1 1 94 55 80
. |Anthony Jackson-Pownal | 1277169 1 1 1 1 1 1 1 60 55 55
Arias Carlos 1371993 1 1 1 1 1 1 1 73 58 25
Cindy Gomez 1390408 1 1 1 1 1 1 1 80 97 40
Damian Harper 1399737 1 1 1 1 1 1 1 1 56 30 68
Damien Lloyd 1013644 1 1 1 1 1 98 45 48
Daniel Mugruza 1258280 1 1 1 1 1 1 1 1 50 51 25
Eric Inclan 1356002 1 1 1 1 1 1 1 1 68 35 40
Emesto Gutierrez 1281667 ‘ 1 1 1 1 70 85 25
Felipe Rendon 1334090 1 1 1 1 1 1 1 1 50 15 0
Francis Fernandez 1026909 1 1 1 1 76 38 90
Georgette Martinez 1339663 1 1 1 1 1 59 58 20
Gonzalo Ocano 1021312 1 1 1 1 1 1 1 1 87 70 30
Grant Mesner 1366034 1 1 1 1 1 1 1 1 72 63 33
Gustavo Barbera 1398821 1 1 1 77 70 90
Gustavo Jaramillo 1397120 1 1 1 1] 1 1 1 84 - 50 80
Hector Roos 1096368 1 1 1 1 1 1 43 85
| Jorge Tercero 1014132 1 1 1 1 1 1 1 77 83 40
Joseph Nichols 1373806 1 1 1 1 1 1 62 85 96
Juan Saluzzio 1372735 1 1 88 72 100
Kem Wilson 1589330 1 1 1 1 1 1 1 1 76 55 80
Luis A Sepulueda 1349774 1 1 1 1 1 1 1 1 31 10 90
- e Seever 1106526 1 1 1 1 1 1 100 100 98
iiarcelo Beyra 1370183 1 1 1 1 1 1 63 66 96
Maribel Garcia 1322452 1 1 1 1 1 1 1] 1 51 25| 84
Mario Valdivieso 1369320 1 1 1 1 1 1 1 1 68 71 93
Max Brand 1396896 1 1 1 1 1 83 88 86
Michael Patterson 1094554 1 1 1 1 100 95 100
Michael Wolff 1103264 1 » 90 10
Natalie Marshal 1306053 1 1 1 1 1 1 1 11 77 50 75
Ottley Brathwaite 1630841 1 1 1 19 0
Patrick Belizane 1629148 1 1 1 1 1 1 66 10 15
Paul Girata 1282007 1 1 1 1 1 1 1 8 53 15
Robert Jordan 1305753 1 1 1 1 1 1 1 1 70 52 84
Ruben Galeano 1352635 1 1 1 1 1 1 1 1 64 45 60
Saleh Alimutawa 1323191 _ 78
Shaka Harper 1012782 1 1 1 1 1 1 1 "1 63 30 15
Trevis Moorley 1399021 1 1 1 1 1 1 1 1 67 15 63
Trevor G. A. Harris | 1395585 1 1 1 1 1 1 1 1 75 73 86
Verdi M. Mayer 1358420 1 1 1 1 1 1 1 1 73 20 35
William Betancourt 1398230 M 1 1] 1 1 1 1 1 10 38 33|
Yuri Lazzeretti 1093801 1 1 1 1 1 1 1 1 66 83 35
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762 Appendix. D. Beam Deflections and Slopes
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Florida International University

Department of Mechanical and Materials Engineering
Mechanics and Materials Science

EMA 3702 Quiz # 4 — Version B Dec. 9, 2004

Follow the instructions before you begin the quiz

This test is 40 minutes long. It is not perrmtted to pass or receive any hardware nor software during the
quiz. Use your own papers, pens, pencils, books, notebooks, calculators, etc.

Write your first and last name, your Panther L D. & the quiz version (B)

Explain your steps, use the adequate diagrams.

Good Luck!

a) Given the following beam loaded as shown, draw the shearing force diagram &
- the bending moment diagram. Find the maximum magnitude of the bending
moment and its location on the beam.(40%)

b) Calculate the maximum magnitude of stress Gx on Steel for the given beam’s

cross section (60%)
2m
0.5m 0.5m 50mm_ .
Om v
- LANAN Steel

15kN 15kN . o & \</ E=20QGPa

g g '

S|S
A - C= _ D IS N Aluminum
%; B ANANANANAN E=75GPa
7 7% Beam's Cross Section
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Florida International University

‘Department of Mechanical and Materials Engineering
Mechanics and Materials Science

EMA 3702 ‘ Quiz # 4 — Version A Dec. 9, 2004

Follow the instructions before you begin the quiz:

“This test is 40 minutes long. It is not permitted to pass or receive any hardware nor software during the

quiz. Use your own papers, pens, pencils, books, notebooks, calculators, etc.

‘Write your first and last name, your Panther L D. & the quiz version (A)

Explain your steps, use the adequate diagrams.

- Good Luck!

a) Given the following beam loaded as shown, draw the shearing force diagram &
the bending moment diagram. Find the maximum magnitude of the bending
moment and its location on the beam.(40%)

b) Calculate the maximum magnitude of stress Gy on Aluminum for the given
beam’s cross section (60%)

1.6m
0.4m 0.4m 5%‘“’"
ANANAN Aluminum
12N 12kNAN N E=75GPa
g 5 N\
82 N//ZA
A _ c D B N | Steel

5 B = - ;é ANANANANAN E=200GPa
7 , 7 Beam's Cross Section
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Florida International University

Department of Mechanical and Materials Engineering
Mechanics and Materials Science

EMA 3702 FINAL EXAMINATION - Version B Dec. 14, 2004
Page 1 of 5

Follow the instructions before you begin the quiz: ,

This test is 150 minutes long. It is not permitted to pass or receive any hardware nor software during the
examination. Use your own papers, pens, pencils, books, notebooks, calculators, etc.

Write your first and last name, your Panther L D. & the exam version (B)

Explain your steps, use the adequate diagrams. -

This examination consists of 3 problems with several parts to each of the problems. You
are to answer all the problems.

Good Luck!
Problem # Breakdown by Problem : Score
1 - _ 35% :
2 40%
3 25%

‘j




Florida International University

Department of Mechanical and Materials Engineering -
Mechanics and Materials Science

EMA 3702 ~ FINAL EXAMINATION - Version B Dec. 14, 2004
Page 2 of 5

PROBLEM 1B

A vertical shear Vy= 6 kN is applied on the beam’s cross section shown

a) Determine the shearing stress at point a and at point b (15%)

'b) Calculate the maximum shearing stress (15%)
c) Sketch the shear flow and shearing stress distribution in the cross section (10%)

60rﬁm constant thickness
N t=4mm

J M

~N
%
50mm

20mm
t=+]
v

20mm) ) 2()mrg use :
= = ' Iz = 285852.0 mm*

[¥|=25.2 mm




Florida International University

Department of Mechanical and Materials Engineering
Mechanics and Materials Science

EMA 3702 | FINAL EXAMINATION — Version B Dec. 14, 2004
' Page 3 of 5

PROBLEM 2B

A pressure vessel of 300mm inner diameter and Smm wall thickness is made of steel
(yield stress cy=600MPa). The vessel is loaded by an internal pressure and by an
external torque as shown. The pressure is 7 MPa and the magnitude of the torque is
T=110kN-m. Analyze the cylindrical section of the vessel as follows:

(a) Draw the state of plane stress and draw its Mohr’s circle (including the steps and
values used to draw it) (10%)

(b) Determine the principal stresses and maximum shearing stress (10%)
(c) Calculate the angle of the principal plane (the angle between 6; and x axis) (10%)

(d) Determine the Factor of Safety according to Maximum-Shearing-Stress criterion
(10%)

Pressure T

Vessel
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Florida International University

Department of Mechanical and Materials Engineering
Mechanics and Materials Science

EMA 3702 FINAL EXAMINATION - Version B Dec. 14, 2004
Page 4 of 5

PROBLEM 3B

A fixed beam is loaded by a distributed load q and a force F at point B, as shown. Before
loading, the distance of point B from the floor was 32mm. After loading, the total
deflection at B should not be greater than 32mm (don’t touch the ﬂoor)

a) Determine the maximum magnitude of force F. (15%)

b) Determine the slope at B for the above loading. (10%)

q=260N/m
E=199GPa
=1975680mm*
L=4m

It is recommended to use the super-position method

NNNi

IE /%

32mm

.

L
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Florida International University

Department of Mechanical and Materials Engineering
Mechanics and Materials Science

EMA 3702 FINAL EXAMINATION —- Version A Dec. 14, 2004
Page 1 of 5

Follow the instructions before you begin the quiz:

This test is 150 minutes long. It is not permitted to pass or receive any hardware nor software during the
examination. Use your own papers, pens, pencils, books, notebooks, calculators, etc.

Write your first and last name, your Panther L D. & the exam version (A)

Explain your steps, use the adequate diagrams.

This examination consists of 3 problems with several parts to each of the problems. You
are to answer all the problems. '

Good Luck!
Problem # | Breakdown by Problem Score
1 35%
2 40%
3 25%
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Florida International University

Department of Mechanical and Materials Engineering
Mechanics and Materials Science

EMA 3702 FINAL EXAMINATION - Version A Dec. 14, 2004
: Page 2 of 5

PROBLEM 1A

A vertical shear Vy= 8 kN is applied on the beam’s cross section shown

a) Determine the shearing stress at point 4 and at point b (15%)
b) Calculate the maximum shearing stress (15%)
c) Sketch the shear flow and shearing stress distribution in the cross section (10%)

constant thickness
t=4mm
60mm -
20mm g 20mm
O - |
oy a
Nz \
y
l. 1 g
VAR &
1l wn
b b use:
: / Iz = 285852.0 mm"*

[¥|=24.8 mm
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Florida International University

Department of Mechanical and Materials Engineering
Mechanics and Materials Science

EMA 3702 FINAL EXAMINATION - Version A Dec. 14, 2004
Page 3 of 5

PROBLEM 2A

A pressure vessel of 300mm inner diameter and Smm wall thickness is made of steel
(yield stress cy=600MPa). The vessel is loaded by an internal pressure and by an
external torque as shown. The pressure is 7 MPa and the magnitude of the torque is
T=110kN-m. Analyze the cylindrical section of the vessel as follows:
(a) Draw the state of plane stress and draw its Mohr’s circle (including the steps and
values used to draw it) (10%)
(b) Determine the principal stresses and maximum shearing stress (10%)
(¢) Calculate the angle of the principal plane (the angle between &, and x axis) (10%)
(d) Determine the Factor of Safety according to Max1mum—D1stort10n—Energy
criterion (Von Mises criterion) (10%)

T Pressure

Vessel
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Florida International University

Department of Mechanical and Materials Engineering
Mechanics and Materials Science

EMA 3702 FINAL EXAMINATION - Version A Dec. 14, 2004
: Page 4 of 5

PROBLEM 3A

A fixed beam is loaded by a distributed load q and a force F at point B, as shown. Before
loading, the distance of point B from the floor was 32mm. After loading, the total
deflection at B should not be greater than 32mm (don’t touch the floor)

a) Determine the maximum magnitude of the distributed load q. (15%)

b) Determine the slope at B for the above loading. (10%) '

F=200N
E=199GPa
1=1975680mm*
L=4m

It is recommended to use the super-position method

TTILIIT
A \I, E ﬁ% 32mm

F

i

L
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Florida International University
Department of Mechanical and Materials Engineering
( _ Mechanics and Materials Science

EMA 3702 FINAL EXAMINATION - Version A

Dec. 14, 2004
Page 2 of 5

PROBLEM 1A

A vertical shear Vy= 8 kN is applied on the beam’s cross section shown

a) Determine the shearing stress at point 4 and at point b (15%)
b) Calculate the maximum shearing stress (15%)

c) Sketch the shear flow and shearing stress distribution in the cross section (10%)

constant thickness

t=4mm a) ﬁ:_VLQW
60mm - IZ"C
¥ » E
C) \/% & : N @a\"‘ﬁa\/‘{]\c
5 e T T Au 204 308wt
N ! | ?: . c"‘w"‘él“mz‘glfm
Ve | _MT 7 § Q%:&(/‘I\TQ: ,’L'é)fv\'\/\n\? S
L I use: - Qoo 1 Llomam”
G)*:?MMM\, l‘ o -b.-\ — 1;\"< V% Izse: 2858520mm4 ___t_} nggszmnm“‘q,wm °Mo\_
7LV, W | Fl=248mm 27 <0 |
b)/ﬂ THE A/l:\/mﬂt Axfy
- Wé,
MYy J-Z/t
Q0= Gt 164 (01 -2) 5 (V51 Y 350 oy
B, - LI -y 1q
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Florida International University
Department of Mechanical and Materials Engineering
( . - : Mechanics and Materials Science

EMA 3702 FINAL EXAMINATION - Version A

Dec. 14, 2004
Page 3 of 5

PROBLEM 2A

A pressure vessel of 300mm inner diameter and 5mm wall thickness is made of steel
(vield stress cy=600MPa). The vessel is loaded by an internal pressure and by an
external torque as shown. The pressure is 7 MPa and the magnitude of the torque is
T=110kN-m. Analyze the cylindrical section of the vessel as follows:

(a) Draw the state of plane stress and draw its Mohr’s c1rcle (including the steps and
- values used to draw it) (10%)

(b) Determine the principal stresses and maximum shearmg stress (10%)

(c) Calculate the angle of the principal plane (the angle between o and x axis) (10%)
(d) Determine the Factor of Safety according to Maximum-Distortion-Energy

criterion (Von Mises criterion) (10% Yoe. 7050 ). =
( ) (10%) P2 - 2150 2j0 Mo =Ty
() 15, o
- PR _ )0 _ - 10SUP. -
Pressure 4‘1, E o STy tlOSb T

T

Vessel

d\“l\
TRTRYL = 21 I9RS = W6
040" (80e3) _

R=\GLS ST
R= \(Dr"% N?cx
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Florida International University

Department of Mechanical and Materials Engineering
Mechanics and Materials Science

EMA 3702 FINAL EXAMINATION - Version A Dec. 14,2004
Page 4 of 5

PROBLEM 3A

A fixed beam is loaded by a distributed load q and a force F at point B, as shown. Before
loading, the distance of point B from the floor was 32mm. After loading, the total
deflection at B should not be greater than 32mm (don’t touch the floor)

a) Determine the maximum magnitude of the distributed load q. (15%)

b) Determine the slope at B for the above loading. (10%)

F=200N
E=199GPa
1=1975680mm"*
L=4m

It is recommended to use the super-position method

P o i, ~dp. =32 tune

Nillii e

132mm [ - 9%
IE /% (rg‘/ SEL

| e
{ REI- £ &, (9 {32 199060 172 S 3
_ 20 bqoo”

1

k
g ’~0.7_6m/m:

b) @63@8 %ng ~'=260—AL'

/ % _g-20%

-/

Be = ZEL ~-L 9,1:)

- Lg Bcé—i—?—;(F‘* Z
By = 7 . .

4 6F] , fﬁ@_—-— (ZC(J)*'ZMH

8 719900 197560
Sg=0.011l nad




Florida International University

Department of Mechanical and Materials Engineering
Mechanics and Materials Science -

EMA 3702 FINAL EXAMINATION - Version B Dec. 14, 2004
Page 2 of 5

" PROBLEM 1B

A vertical shear Vy= 6 kN is applied on the beam’s cross section shown |

a) Determine the shearing stress at point 4 and at point b (15%)
b) Calculate the maximum shearing stress (15%)
c) Sketch the shear flow and shearing stress distribution in the cross section (10%)

: m . éonstant thickness
o —poomm t=4mm a) 2.7 _L? 6;‘“
-
=1 S _,
f / Pa\f 62“7‘ Ae« /?c , '
78— «20 "V’@“"“_ }@<w-|§.2flllém. 3
) Ye = zm-zg‘«ll’. 2 |
— oU:IUG _ 75
| use: E?Z?‘?‘YSI‘T/_G "638/”(‘3\

Iz = 285852.0 mm

Y-10M = 61,2 jpun3
. 600-3603 | |
M q.zgxg)l - Iqu M&\
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Florida International University

Department of Mechanical and Materials Engineering
Mechanics and Materials Science

EMA 3702 FINAL EXAMINATION - Version B Dec. 14, 2004
Page 3 of 5

PROBLEM 2B

A pressure vessel of 300mm inner diameter and 5mm wall thickness is made of steel
(vield stress cy=600MPa). The vessel is loaded by an internal pressure and by an
external torque as shown. The pressure is 7 MPa and the magnitude of the torque is
T=110kN-m. Analyze the cylindrical section of the vessel as follows: ’

(a) Draw the state of plane stress and draw its Mohr’s circle (mcludmg the steps and
values used to draw it) (10%)

(b) Determine the principal stresses and maximum shearlng stress (10%)
(c) Calculate the anigle of the principal plane (the angle between 6, and x axis) (10%)

(d) Determine the Factor of Safety according to Maximum-Shearing-Stress criterion
(10%)

Pressure
Vessel

T (a)lQ)))(c) - SAME I’«'}J vcrvijlw A




Florida International University

Department of Mechanical and Materials Engineering
Mechanics and Materials Science

EMA 3702 . FINAL EXAMINATION - Version B Dec. 14, 2004
' Page 4 of 5

PROBLEM 3B

A fixed beam is loaded by a distributed load q and a force F at point B, as shown. Before
loading, the distance of point B from the floor was 32mm. After loading, the total
deflection at B should not be greater than 32mm (don’t touch the floor).

a) Determine the maximum magnitude of force F. (15%)

'b) Determine the slope at B for the above loading. (10%)

o (9% ~dr, oy 320
[=1975680mm’ dp = F2
L=4m _ F 3FT E7
It is recommended to use the super-position method f? » EL;
F
( ET
é \\ — q : 5’1 /L 32 2—3—
NI ‘i
%A AN Bl [32mm F 3{32 "1
k LE 7Y : 3{ 9 100 A7S60
L (% 00)?
o =g 204} = 200N
(@ @B_t eBF +98<} |
o, .- L9 L\
Be—2ET e, 9L
Os ""[ Fe 1=
661 ) 6, et / )
2-0- 19580
&) e T Q.0N awil
i Op=0.633°
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